Negative regulation of midline vascular development by the notochord.
The negative regulation of vascular patterning is one of the least understood processes in vascular biology. In amniotes, blood vessels develop throughout the embryonic disc, except for a midline region surrounding the notochord. Here we show that the notochord is the primary signaling center for the inhibition of vessel formation along the embryonic midline. Notochord ablation in quail embryos results in vascular plexus formation at midline. Implantation of the notochord into paraxial and lateral mesoderm inhibits vessel formation locally. The notochord-expressed BMP antagonists Chordin and Noggin inhibit endothelial cell migration in vitro, and their ectopic expression in vivo results in a local disruption of vessel formation. Conversely, BMP-4 activates endothelial cell migration in vitro, and its ectopic expression along the notochord induces vascular plexus formation at midline. These data indicate an inhibitory role of the notochord in defining an avascular zone at the embryonic midline, in part via BMP antagonism.